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COMPLETE SPECIFICATION. 

Improvements in and xelatiiig to Electric Circuit Breakers with 
Arc-extingaisliing Arrangements. 

i, WiLMAM Waeren Tkiggs, a iiieni- 
ber of the nrm of Marks & Clerk, of 57 & 
68, Lincolu's Inn Fields, London, 
W.C. 2, a British subject, do hereby 
declare the nature of this invention (a 
communication to me from abroad ty 
Felten & Guilleaunie Carlswerk Actien- 



Geselischaft, of Koln-Mtilheim, Germany, 
a German Company), and in what 
10 manner the same is to be performed, to 
be particularly de:scribed and ascertained 
in and by the following statement : — 

Circuit breakers are known in whicli 
the electric arc produced when the circiiit 
15 is broken is extinguished in a chamber 
by means of a gas under pressure, tlie 
arrangement being such that the gas is 
capable of quickly escaping, whereby the 
electric arc is cooled and m consequence 
20 thereof extinguished. The present in- 
vention relates to a circuit breaker of 
this character. 

According to the invention, a Ri)aco 
' which is closed with respect to the cliam- 
25 ber above referred to is evacuated or 
nearly evacuated when the circuit 
breaker is being opened and shortly before 
tlic termination of the opening movement 
of the circuit breaker, is quickly placed 
30 into communication witli the arc cham- 
ber, so that the gas which is under pres- 
sure therein can escape into the evacuated 
space. In this way the electric arc is 
extinguished. 

The extinguishing action can be further 
improved if the gas under pressure is 
throttled in front of the electric arc and 
is then caused to escape into the evacu- 
ated space. 

The improved circuit breaker consists 
of an ai'c or circuit-breaker chamber and 
a cylinder connected therewith, in wliich 
a piston (lisc on the movable contact is so 
arranofed as; U) be capable of being dis- 
nlaced, "When the circ\iit breaker is 
being opened, a vac\iuni is produced in 
the cvlinder, which can be quicklv con- 
nected to the circuit-breaker chamber by 
paeans of a va'lve disc provided between 
50 fi,^ circtiit-breaker clianiber and the 
'vl'nder. 

According* to a further feature of the 
inventio»>. t)'** cvlinder provided with the 
[Fricc 1/.] 
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piston disc is constructed in such a 
manner as to be double-acting. 

According to the invention, the gas in 
the cylinder is. subjected to a high pres- 
sure and is conducted through a connect- 
ing conduit to the arc chamber, whence 
it escapes shortly before the terniiuation:. 
of the opening of the circuit breaker to ' 
the other evacuated space of the cylinder. 
In order that the extinction should be as 
complete as possible, heat is extracted 
from the gas during the compression, so 
that the iemperatxire of the gas shall not 
rise. The gas is thus isothermically com- 
pressed. The cooling of the gas during 
the compression may be effected in a 
simple manner by this that the connect- 
ing conduits leading to the arc chamber' 
are provided in the wall of the circuit- 
breaker. Instead thereof use may be 
made of separate cooling devices. Yalves 
are provided in the piston disc which 
open when the circuit-breaker is being 
closed, so that the gas wliich has escaped 
from the arc chamber can pass into the 
compression space of the (cylinder. In 
order to replace any loss in gas wliich 
may have occurred iL the circuit-breaker, 
the circuit-breaker chamber is preferably 
connected to a separate reservoir in 
which gas required for the circuit-breaker 
is stored under higii pressure. If the 
pressure of the gas present in the circuit- 
breaker chamber and in the cylinder of 
the circuit-breaker drops under a pre- 
determined value a definite amotmt of 
gas flows from the reservoir into the 
circuit-breaker chamber until the gas 
again attains the required pressure in the 
said circuit-breaker chamber and the 
cylinder. If the gas wliich has once been 
used during the opening of the circuit 
breaker is not removed from the latter but 
is further used for switchiner purposes, 
it is preferably purified before each 
switching operation by being blown 
through a filtering device provided 
between the cylinder and the circuit- 
breaker chamber and built in the wall of 
the circuit-breaker, beini? at the same 
time used os a coolinc device- in this 
wav the metal particles which have 
become detached from the contacts dur- 
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of ihtf circuit are 
^as e]ii|iloyetl in Ibe 



in**: liie brealvin^j 
ieiiiove<J froiji the 
ciri-uit-hreaker. 

One nioile nt carryiniJi- tho .invention 
5 into efteot is ii lust rated by way of 
example iu t!u» ac<'onip£inyiu;r <lruwing; 
the cirou it-breaker (*asin*»- cojnprisingr the 
circtiit-breaker cliainber b and tlie cylin- 
der c is mounted on the insulator a. d 
10 is I be fixed and e ihe inoA-abl** < onta'*t. 
Between the rirru it-breaker fhaniber It 
and tlip cvlindtM* r tbere i-; pnivided n 
ya-lve disr / wliidi makes a g-as-tin-ht 
joint with re>pect to ilie njnvaMe rontan 
15 e and wliirb is pre-^ed by means of 
sprinfrs aeainst the oppniiiir '*t thi* rirf^iil- 
breaker chamber h, A piston disr //. 
wliicli is made ^ras-tiifbt with respect to 
the cylinder wall is nionntf^d in -ix^oh :i 
20 manner on the movable coiHact / in <]rc 
cylinder c that, \vlic»» tlic ••ii*-ii;t.b;c:i!c( r 
is closed* it lies on the side f»i tlie ' vlin- 
dcr f t*iicin*i" the rii tMiit-lircalc**; «*b:t M-l n;- 
and wlien tlie circiiit-brenkci' i< in tlie 
25 -^pened position, it lie> on tl»»* ^[,1^^ of the 
cylinder r fai injr awiiv fron» the f irc!ii+- 
breaker <-]»rnuber A. TIjc vtilv*- di-<<- / i^ . 
lifted otf Its seat bv tbc mnvnblo <'onfac'1 
r shortly before the ternr*iuitif>Ti of the 
3^; ineriiTia nioveineiu of ti»e c-irf-nit l)realcer. 
For this purpose tlie movable fontnct c is 
provided with n pin //. The circuit- 
lireaker cli amber h is conn erred with the 
cylinder r hy means of Cf»nne(»tin^ con- 
35 duits / provided in the wnll of the circuit- 
breaker. The cylinder /• and llie piston rj 
are made double-actin^r >o tliat the ^i-as is 
compressed in llie cxlindej- r wJie.M tJje 
<-in»i!it-bre;iker I's beiu^!- opened, whilst ot 
40 -aMi<» time n Vij^innu i> pi«..duoed on 

tlie other side of the piston fj. Prefer- 
ably the volume of the cylinder /• is sub- 
stantially larp»er than tlie vo]un?e of the 
fircn it-breaker clunnber // so that <he ;»a> 
45 shall l>e >1 ron^rly c<>nipiv^<siMl when the 
i ij cni1-l>rpaker is bnin^ i»iicned and at the 
sau'f^ tinie a latjje vat-unm snace be 
ff>rn)ed. 

Fiu". 1 sbnw< tl»e injproved circui^- 
5Q I reaker ni ih(» s\rilrbed-on position. Gas 
rs cniit;iined in the <wHndei' f. tlie i-irri:i<- 
brenker .-liainber h and in tlte interven- 
er cnnduit< /. The f>ressure fit the iras 
is tiie <\\mi' tjiioii^»-liOMt. AVben the cir- 
55 cuil-lireaker is bein;i tipened. tlj*- pi>ton fj 
\< mt»ved upwards in thf* cvlinder c. 
Avherebv as will be seen frmn Fijr, 2, the 
fr\\< which i< present in the '•ylinder r. 
th'^ circuit-breaker chamber h and - the 
50 conduits /' is stronirlv <'ompressed. By. 
arranjvinri- the conduits / in the wall of 
the cir^^uit-hreaker, beat is withdrawn 
from the *«-as during the compression so 
fbit the latter proceeds isothermirallv. 
^roreover. any impurities whicli mav be 



coat allied in the {^as aie removed iu the 
cuncluiis /. When the circuit-breaker is 
ahiiost fully o]>en, a complete or partial 
vacua ni is pruducet) at the same tiaie iu 
the cylinder r on the side facing the cir- 70 
cuiil -breaker (dianiber h. 

If the movable conta<'t e is further 
moved upwards, the valve / provided 
between the circuit-breaker chamber h 
and the cylinder r is lifted off its seat by 75 
the pin // provided on tlie nmvable con- 
ta(*t c, as will be seen from Fi«^. 3, so 
that the jaras whidi is under hijjh pressure 
ill the circuit-breaker chamber /; can 
suddenly enter into tbe evacuated space, 80 
whereby the an- is extin*ruished. 

The ciiH'uit breakei may l»e r<n;sf rucicil 
in such a manner that a small ;niiount ot 
^Jras can be lield between ihc ] list on tj und 
the cylinder cover wJumcIh- llie o]ieiiin<r 85 
inovement of tlie circuit-breaker is aitoiu- 
ated at the last momejit. 

\A'lieu the riicuit-breaker is beinji 
closed, ilie valves / provide<l in the pistor 
// are opened, si» that the *^as wlii<-ii has 90 
escaped from tlie circuit-breaker cJiauiber 
h caji again entei' into tlie compressii)n 
space ot the <-,\liuder r. A sutety valve 
/// may be provitled in the cnver of the 
• ylinder r so that tbe cylinder shall not 95 
be damaged by a very bi<rh pressure. 
The valve / provideil between tlje cireuii- 
bM^ak(»r i'banii>er h and (he cylinder r 
acts as a safety valve tor the circuit- 
lueaker rhanibi-r. > A tiask a acting as a 100 
res«»ivoi]- is proviiled on the circuit- 
breaker chamber /* tor the pur))ose of 
replenisbinii any h>s> in gas. tlie said 
flii>k b«-inL»- usefl ii» >tore tiit» gas under 
l»i;<h })ressTfiv. 105 

A vaJvi- fi \< TH-ovidt'd in tlie %-onnect ions 
r, iu-f»eji t |n» firnif t-b: j^k* r chamber h 
and the reservoir TJie said valve // is 
so adjusted that it opens when the pres- 
sure of the gas in the <*ircu it-breaker h 113 
drops below a pre-determined admissible 
value, Ml tliat tl:e ri«(jnire4l amount of gas 
caji iIov»- o«;t ijf the reservoir //. The 
latter is preferably provided with a 
sio-jiallinv device, wiiii-b will indicate at 115 
the attendant's pla»'e wbcn the reservoir 
i* empty. For this ]nirnose. a valve // 
p< provide 1 CHI the reservoir // which is so 
adjiisied that I't opens wlien the pressure 
therein and thus tbe amount of gas 120 
present therein drops below a predeter- 
mined value. In that case two auxilian- 
contacts a- are bri<]ged over by a (contact 
spring /• provided on the valve //, whereby 
a sitrnallni'i- device provided at the 125 
attendant's olace is closed. Tbe reser- 
voir n. may be provided, as will be seen 
from Fig. 1. in the insulator a of the 
circuit-hreaker. The flask 1/ does not 
occupy a separnto space. The loss that 
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comes into question can naturally be 
inaae good Ironi a gas reservoir lar away 
iioni ine circuit- breaker, ilie gas being 
lea to tiie circuit-breaker cliamber 
g Uirougii a separate pipe. 

The iiuproved circuit-breaker may be 
constructed in such a manner that the gas 
which has been used once during the 
opening of the circuit-breaker is removed 

IQ from the latter and a definite amount of 
fresh gas is allowed to flow thereto from 
the reservoir. 

Use is preferably made of an electric- 
ally uoii-cond noting and non- combustible 

15 instance carbon dioxide (CO-). 

Use may be made instead; of chlorine 
(CU), of ammonia (NH^), or sulphur di- 
oxide (SO2). If necessary, precautions 
may be taken to prevent the gas from 

20 attacking the metal parts of the circuit- 
breaker. Instead of the prases above 
mentioned, \iHe may also be made of 
vai)ours whicli are produced from a 
liquid by the arc formed at the opening 

25 of the circuit-breaker, since the said gases 
arc notliing: but hig^Lly superheated 
vapoiirs. 

For this purpose <he circuit-breaker 
may be filled with a suitable liquid. 
Wlien the circuit-breaker is being opened 
i\ie arc causes part of the liquid to be 
vapnri<;ed and ilie vapour to attain a high 
pressure- At the same time the chamber 
whicli is in coninuinication with the cir- 
cuit-breaker chamber is evacuated or 
nearly evacuated, and shortly before the 
termination of the opening movement, it 
is quickly connected to the circxiit- 
breaker chamber so that the high pres- 

40 ^^^^^ vapour produced from the liciiiid by 
Ihe arc can escape into the evacuated 
chamber. If use is made of a iiqtiid in 
the circuit-Kreaker, difhcultief? may be 
encountered more particularly when the 

45 liqiiid is conductive. Moreover, a circuit- 
breaker provided with a liquid in the 
circuit-breaker chamber must have a heat- 
ing device or means for preventing freez- 
ino* have to be added to the liquid, other- 

5Q wise the circuit-breaker cannot be 
mounted in open space.s. Moreover, in 
the case of a liciuid rirc\iit-brealcer, 
special precautions have to be taken so 
that a .sufficiently high vapour pressure 

55 is obtained when a circuit of smaill output 
is interrupted. 

Having now partictilarly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
be performed. I declare that what I 
clnim is : — 

1. A method of breaking an electric 
circuit in which the arc is extinguished 
bv inoans of a iras under pressure, charac- 

65 tensed by the feature that when the cir-* 



cuit-breaker is being opened, the pressure 
of the gas in the circuit- breaker chamber 
is increased to a iiigli value ancl that a 
chamber in communication with, the cir- 
cuit-breaker chamber is freed or nearly -q 
freed of gas and shortly before the 
termination of the opening movement of 
the circuit-breaker it is quickly con- 
nected to the circuit-breaker chamber so 
that gas under high pressure therein can •^5 
escape into the evacuated chamber. 

2. A method according to claim 1, 
characterised by the feature that the gas 
is isotherniically compressed in a double- 
acting cylinder when the circuit-breaker 
is being opened^and is led through con- 
duits to a circuit^breaker chamber whence 
it escapes shortly before the termination 
of the opening movement of the circuit- 
breaker into an evacuated space of the §3 
d on ble- ac t ij ig c yl i n d er . 

3. A method according to claim 1 or 2, 
characterised by the feature that the 
compressed gas is throttled before it flows 
past the path of the electric arc. nn 

4. A circuit-breaker according to the 
method claimed in claim 1 or 2, charac- 
terised by the feature that it consists of a 
circuit-breaker chamber b and a . cylinder 
c connected therewith, a piston which is 
made gas-tiglit witli respect to the cylin- ^'^ 
der wall being displaceably arranged 
therein. 

5. A circuit-breaker according to claim 

4, characterised by the ffeature that the iOf? 
(cylinder is mounted above the circuit- 
breaker chamber. 

6. A circtiit-breaker as claimed in 
claims 4 and 5, characterised by the 
feature that the piston is provided in such 105 
a manner on the movable contact of the 
circuit-breaker that w^hen the circuit- 
breaker is in the switched-on position, it 
'lies on the side of the cylinder facing the 
circuit-breaker chamber* and when the cir- no 
cuit-breaker is in the opened position, it 
lies on the side of the cylinder facing 
away from the circuit-breaker chamber. 

7. A circuit-breaker according to claim 
4, characterised by the feature that the 
volume of the cylinder is larger than that 
of the circuit-breaker chamber. 

8. A circuit-breaker according to claim 
4, characterised by the feature that a 
valve disc is provided between the cir- 12O 
ctiit-breaker chamber and the cylinder, 
beinir made ^as-tght with respect to a 
movable contact and actuated by the 
latter. 

9. A circuit-breaker according to claim ^35 
4. characterised by the feature that the 
valve is lifted off the onening of the cir- 
cuit-breaker chamber shortly before the 
termination of the opening movement of 
the circuit-breaker by a pin which is pro- 130 
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vided on the movable contact. 

10. A circuit-breaker according: to claim 
4, charaeterisecl by the feature that the 
lircuit-breaker chamber is « f>nnecled with 

5 the cylinder by conduits. 

11. A circuit-breaker accdrdin;^ i„ 
daijn 4, characteri-ctl by the iealtire iha« 
the connect iug conduits are provided in 
the wall of the circuit -breaker. 

10 12. A circuit-breaker according to 
claim 4, characterised bv the feature that 
a filteriiifT device is ]novided by means oi 
v/hicli the gras is purified. 

13. A eirciiit-breaker aecor<lin;^ to 
io claim 4, characterised by the feature that 

the connectin«r conduits serve as a filter- 
ing device. 

14. A circuit-breaker according tn 
claim 4, characterised by the. feature that 

20 the piston is provided with valves whieli 
are opened when the circuit breaker is 
being- closed. 

15. A circuit-breaker according- to 
claim 4, characterised by the feature tliat 

25 /?as for the circuit-breaker is stored in a 
flask or reservoir or a device which is con- 
nected by means of a feedin«r pipe to the 
circuit-breaker chamber, which "ras serves 
to make irood any possible loss in the eras 

30 u?ed in the circuit-breaker. 

16. A circuit-breaker according* to 
claim 15. characterised by the feature 
that a valve is provided between the cir- 
cuit-breaker chamber and the flask or 



reservoir, which valve opens when the 
pi*e.ssure of the gas present in tlie circuit- 
breaker cliamber and the cylinder drops 
below the pre-determinc(i admissible 
value, so that rJie reuuired amount of <ra.s 
flows from ihe said flask or reservoir into 
Ijji* circuit-breaker chamlier. 

17. A circuit-breaker according- to 
chiini 15, rhiiracterised by the feature 
that a si^rnalliii^jr ilevice is provided which 
indicates when the store of gas in the 
flask or rcscrvoij- has been consumed. 

IS. A circuit-breaker according- to 
chiiiii 15, cJiaracterised by the feature 
that a valve is provided on the flask or 
reservoir wliich is so adjusted that it 
opens wlien the pressure in the flask or 
reservoir and tlic available amount of ^:as 
tlrop 'inder a predetermined value, where- 
by the auxiliary crmtacts of the circuit 
of a si<rnallin«i- ilevice are bridfjed over 
by a t (intact sprlnir provided on the valve. 

19. A circuit-breaker according to 
claim 15, characterised by the feature 
that the flask or reservoir is accommodated 
within the insulatiir of the circuit- 
breaker. 

30. The imnroved circuit-breaker sub- 
stantiallv as described and more particu- 
larly \vith reference to the accompanying 
drawingrs. 

Dated this 23rd dav of January', 1933. 

MARKS & CLElUv. 
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